1/38 



MONITORING 
DEVICE INVASIVE 



CENTRAL 
COMPUTER 



DOCTOR'S 
OFFICE 




MONITORING 

DEVICE 
NON-INVASIVE 



FIG. 1 



2/38 



18 



Z 





SOURCE MONOCHROMATOR 



SAMPLE DETECTOR 



NEAR-INFRARED TRANSMITTANCE (NIT) 

FIG. 2(A) 




18 




Z 



SOURCE MONOCHROMATOR \ X^17 

DETECTORS ~f~~K-1 4 



SAMPLE 



NEAR-INFRARED REFLECTANCE (NIR) 



FIG. 2(B) 



3/38 




FIG. 3 



4/38 




SAMPLE 13 



FIG. 4 



5/38 



m 

LU 
O 




o 



6/38 



ROTATING TILTING 
FILTER WHEEL 48 




FILTER 44 



FIG. 6 



7/38 



INTERFERENCE 




FIG. 7 



8/38 



FIG. 8(A) 



TUNGSTEN ^ qPHFRF R1 

source ^^y- bPHERE61 

j> CONDENSER 
LENS 62 



SOURCE 



CHOPPER 
SENSOR 75 



I 



ROTATING MIRROR 73/ 
DARK OPEN CHOPPER 74 



REFERENCE 
MIRROR 77 



DETECTORS (2) 80. 

SPHERE WINDOW/ 
LENS 79 

/ 

SAMPLE 13 




65 




DARK BLADES 76 

FOLDING = 
MIRROR 66 . 
APERTURE 71 \ / 

OBJECTIVE V. \ ^ s >---- 
LENS72 T \EXITSUT68 

EXIT LENS 69 

INTEGRATING^ FILTER 
SPHERE WHEEL 70 

SAMPLE WINDOW 78 



^-ENTRANCE LENS 63 



VARIABLE 
ENTRANCE SLIT 64 



—A 



GRATING 67 



81 
/ 

EXIT SLIT ^0 

FOLDING ^^-^ 
MIRROR 84 — * v ' 'fo ^ ^ „ T 
VARIABLE ENTRANCE « , C - -V - 9 ~ ' " GRATING 82 
SLIT 85 




F/G. 8(B) 



9/38 



GRATING 94 
1 



ORDER 
SORTING 95 46 




FAN 



SLIT 92 ^ yl 



POWER SUPPLY 




REFLEC- 
TANCE 




47 



TRANS- 
MISSION 



13 



LIGHT SOURCE 91 



FIG. 9 



10/38 



101 



1 



SOURCE 



POWER 



102 



SAMPLE 13 



ORDER 



SORTER 105 H 

* — I STDS106 



GRATING 103 



TRANSMISSION 



104 



FIG. 10 



11/38 



MONOCHROMATIC LIGHT 
(EXTRAORDINARY BEAM) 206 



Te0 2 CRYSTAL 202 




INPUT OPTICAL 
BEAM 203 



NONSCATTERED 
LIGHT 204 



MONOCHROMATIC LIGHT 
(ORDINARY BEAM) 205 



ACOUSTIC 
TRANSDUCER 207 



RF INPUT 201 



FIG. 11 



12/38 




>300 



FIG. 12(A) 




FIG. 12(B) 



13/38 




FIG. 12C 




Fig. 13 




1310 








1400 


<- — ->* 







Fig. 14 




Fig. 15 



1310 


<— > 


1300 









/ 

/ .. 

/ 

< 1320 



n'o 



1700 



Fig. 16 




1820 



1800 



Fig. 17 



32/38 



DIFFUSE REFLECTANCE TRANSFORMS 
SECOND TRANSFORM: 





N 


B 


N 


F 


S 


M 


K 


s 


R 


M 


S 


s 


A 




U 


A\ 


0 


I 


E 


U 


U 


M 


A 


E 


G 


G 


B 




L 


S ' 


R 


R 


C 


L 


B 


0 


T 


A 


D 


D 


S 




L 


• E 


M 


S 


N 


T 


L 


0 


I 


N 


E 


E 


2 




S 


C 


A 


T 


D 


S 


M 


T 


0 


C 


R 


R 


R 






0 


L 


D 


D 


C 


U 


H 




; N 


I 


I 


E 


1ST 




R 


I 


R 


R 


A 


N 


N 




T 


V 


V 


F 


TRANSFORM 




R 


Z 


V 


V 


T 


K 


G 




R 


. 1 


2 


L 


NULLS 


1 


1 


1 


1 


1 


1 


1 




1 


0 


1 


1 


1 


BASECORR 


0 


0 


1 


1 


1 


0 


0 




1 


0 


1 


1 


1 


NORMALIZ 


0 


1 


0 


1 


1 


0 


0 




0 


0 


1 


1 


1 


FIRSTDRV 


0 


0 


1 


0 


0 


0 


0 




0 


0 


0 


0 


0 


SECNDDRV 


0 


0 


1 


0 


0 


0 


0 




0 


0 


0 


0 


0 


MULTSCAT 


0 


0 


0 


1 


1 


' 0 


1 




0 


0 


1 


1 


1 


KUBLMUNK 


0 


s 1 


1 


1 


1 


1 


0 




0 


0 


1 


1 


0 


SMOOTHING 


0 


1 


1 


1 


1 


1 


1 


0 


0 


0 


1 


1 


1 


RATIO 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


MEANCNTR 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SGDERIV1 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


SGDERIV2 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


ABS2REFL 


0 


1 


1 


1 


1 


1 


0 


1 


0 


0 


1 


1 


0 



FIG. is 



33/38 



DIFFUSE REFLECTANCE RATIOS 

DENOMINATOR TRANSFORM 



NUMERATOR 
TRANSFORM 



NULLS 

BASECORR 

NORMALIZ 

FIRSTDRV 

SECNDDRV 

MULTSCAT 

KUBLMUNK 

SMOOTHNG 

RATIO 

MEANCNTR 

SGDERIV1 

SGDERIV2 

ABS2REFL 



N 


B 


N 


F 


s 


M 


K 


s 


R 


M 

1 V 1 




Q 
o 


A 
r\ 


U 


A 


0 


I 


E 


u 


u 


M 


A 


F 






R 
D 


L 


S 


R 


R 


c 


L 


B 


0 


T 


A 


n 


n 


c 
o 


L 


E 


M 


S 


N 


T 


L 


0 


I 


N 


F 




0 


S 


C 


A 


T 


D 


s 


M 


T 


0 


c 


R 


R 


R 

r\ 




0 


L 


D 


D 


C 


U 


H 




N 


1 




F 




R 


I 


R 


R 


A 


N 


N 




T 


v 

V 


v 

V 


r 




R 


2 


V 


V 


T 


K 


G 




R 


1 

1 


9 
c 


1 

L 


i 

1 






0 

u 


n 
U 


n 
U 


U 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0 


0 


0 


o 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 , 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0, 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 



FIG. 



19 



34/38 



DIFFUSE TRANSMITTANCE TRANSFORMS 

SECOND TRANSFORM: 



1ST 
TRANSFORM 



N 


B 


N 


F 


S 


M 


K 


S 


R 


M 


S 


s 


A 


U 


A 


0 


r 


E 


U 


U 


M 


A 


E 


G 


G 


B 


L 


S 


R 


R 


C 


L 


B 


0 


T 


A 


D 


D 


S 


L 


E 


M 


S 


N 


T 


L 


0 


I 


N 


E 


E 


2 


S 


C 


A 


T 


D 


S 


M 


T 


0 


C 


R 


R 


R 




0 


L 


D 


D 


C 


U 


H 




N 


I 


I 


E 




R 


I 


R 


R 


A 


N 


N 




T 


V 


V 


F 




R 


Z 


V 


V 


T 


K 


G 




R 


1 


2 


L 



NULLS 1 1 11 1 

BASECORR 0 0 111 

NORMALIZ 0 10 11 

FIRSTDRV 0 0 10 0 

SECNDDRV 0 0 1 0 0 

MULTSCAT 0 0 0 1 1 

KUBLMUNK 0 0 0 0 0 

SMOOTHNG 0 1 1 1 | 

RATIO 0 0 0 0 0 

MEANCNTR 0 0 0 0 0 

SGDERIV1 0 0 1 0 0 

SGDERIV2 -0 0 1 0 0 

ABS2REFL 0 1111 



1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 

1 
1 
1 



1 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



1 
1 
1 

0 
0 

1 

0 

1 

0 
0 
0 
0 

1 



1 
1 
1 

0 
0 

1 

0 

1 

0 
0 
0 
0 

1 



1 
1 
1 

0 
0 

1 

0 

1 

0 
0 
0 
0 
0 



FIG. 20A 



35/38 



DIFFUSE TRANSMITTANCE RATIOS 

DENOMINATOR TRANSFORM 





N 


B 


N 


F 


s 


M 


K 


s 


R 


M 


s 


s 


A 




U 


A 


0 


I 


E 


U 


U 


M 


A 


E 


G 


G 


B 




L 


S 


R 


R 


■ c 


L 


B 


0 


T 


A 


D 


D 


S 




L 


E 


M 


S 


N 


T 


L 


0 


I 


N 


E 


E 


2 




S 


C 


A 


T 


D 


s 


M 


T 


0 


C 


R 


R 


R 






0 


L 


D 


D 


c 


U 


H 




N 


I 


I 


E 


NUMERATOR 




R 


I 


R 


R 


A 


N 


N 




T 


V 


V 


F 


TRANSFORM 




R 


Z 


V 


V 


T 


K 


G 




R 


1 


2 


L 


NULLS 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


BASECORR 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


NORMALIZ 


0 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


FIRSTDRV 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


. 0 


SECNDDRV 


1 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


MULTSCAT 


0 


1 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


KUBLMUNK 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SMOOTHING 


0 


1 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


RATIO 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


MEANCNTR 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SGDERIV1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


SGDERIV2 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


ABS2REFL 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 



FIG. 20B 



36/38 



CLEAR TRANSMITTANCE TRANSFORMS 

SECOND TRANSFORM: 





N 


B 


N 


F 


S 


M 


K 


S 


R 


M 


S 


S 


A 




U 


A 


0 


I 


E 


U 


u 


M 


A 


E 


G 


G 


B 




L 


S 


R 


R 


C 


L 


B 


0 


T 


A 


D 


D 


S 




L 


E 


M 


S 


N 


T 


L 


0 


I 


N 


E 


E 


2 




S 


C 


A 


T 


D 


S 


M 


T 


0 


C 


R 


R 


R 






0 


L 


D 


D 


C 


U 


H 




N 


I 


I 


E 


1ST 




R 


I 


R 


R 


A 


N 


N 




T 


V 


V 


F 


TRANSFORM 




R 


Z 


V 


V 


T 


K 


G 




R 


1 


2 


L 


NULLS 


1 


1 


1 


1 


1 


0 


0 




1 


0 


1 


1 


1 


BASECORR 


0 


0 


1 


1 


1 


0 


0 




1 


0 


1 


1 


1 


NORMALIZ 


0 


1 


0 


1 


1 


0 


0 




0 


0 


1 


1 


1 


FIRSTDRV 


0 


0 


1 


0 


0 


0 


0 




0 


0 


0 


0 


0 


SECNDDRV 


0 


0 


1 


0 


0 


0 


0 




0 


0 


0 


0 


0 


MULTSCAT 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


KUBLMUNK 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SMOOTHNG 


0 


1 


1 


1 


1 


0 


0 


0- 


0 


0 


1 


1 


1 


RATIO 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


MEANCNTR 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SGDERIV1 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


SGDERIV2 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


ABS2REFL 


0 


1 


1 


1 


1 


0 


0 


1 


0 


0 


1 


1 


0 



FIG. 21 A 



37/38 



CLEAR TRANSMITTANCE RATIOS 

DENOMINATOR TRANSFORM 





N 


B 


N 


F 


S 


M 


K 


s 


R 


M 


s 


s 


A 




U 


A 


0 


I 


E 


U 


U 


M 


A 


E 


G 


G 


B 




L 


S 


R 


R 


c 


L 


B 


0 


T 


A 


D 


D 


S 




L 


E 


M 


S 


N 


T 


L 


0 


I 


N 


E 


E 


2 




S 


C 


A 


T 


D 


S 


M 


T 


0 


C 


R 


R 


R 






0 


L 


D 


D 


C 


U 


H 




N 


1 


I 


E 


NUMERATOR 




R 


I 


R 


R 


A 


N 


N 




T 


V 


V 


F 


TRANSFORM 




R 


Z 


V 


V 


T 


K 


G 




R 


1 


2 


L 


NULLS 


1 


1 


o. 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


BASECORR 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


NORMALIZ , 


0 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


FIRSTDRV 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SECNDDRV 


1 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


MULTSCAT 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


KUBLMUNK 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SMOOTHING 


0 


1 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


RATIO 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


MEANCNTR 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


SGDERIV1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


SGDERIV2 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


ABS2REFL 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 



FIG. 21 B 



38/38 



DERIVATIVE SPACING: 

SPACING = INT (n A 1.4), n = 1 : 

= 1, 2, 4, 6, 9, 12, 15, 18, 21, 25 



FIG. 22 




Figure 25 



231 



i 21 



230? 



< 






:'. 232 . 



233 



235a 



\ 



235b 



235c 







235 






234 



Figure 27 



V 




233 






237 






234 



Figure 28 



\ 




V 

\ 

\ 

\ 



* 4 




232 




233 




234 


















y 







4806 




Figure 31 



V - 



21 



_230 



239 



231 



23; 



Figure 32 




/: . T P — 




. < 




^ 




> 





323a 



323b — 1 



323c 




Figure 39a 



\ 

324b 



326a- 
326b 



326c Figure- 39b 



Fig. 40C 



700. 



a 




Fig. 40D 



POWER INPUT 
1 2VDC/LAMP 



598 



594 400 - 700 nm 

\ 



100 - 1900 nm 



592 

Made In U.S.A. 



596 6 00- 1100 nm Control/Display 



599 



"Li" 



"L~J 



